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(54) IMPROVEMENTS IN AND RELATING TO 
REFRIGERATING DEVICE FOR REFRIGERATED 
CONTAINERS STACKED ONE ABOVE THE 
OTHER 




(71) We, Grunzweig + Hartmann 
und Glasfaser A.G., of Biirgermeister- 
Griinzweig-Strasse, Ludwigshafen am 
Rhein, Germany, a Joint-Stock Company 
5 organised under the laws of Germany, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
10 by the following statement: — 

Tins invention relates to a refrigerating 
device for refrigerated containers which are 
stacked one above the other and which 
have connections for air inflow and return. 



frigerated containers to be stacked one 
above tine other and provided with con- 
nections for refrigeration air inflow and re- 
turn, comprising a supporting column con- 
structed as a self-supporting unit, an air- 50 
cooler, a centrifugal blower and a suction 
chamber mounted on said column, said 
suction chamber being connected to two 
longitudinally extending air ducts which 
have connections leading to the exterior of 55 
said ducts and of which one is constructed 
to conduct air from the suction chamber 
by way of the centrifugal blower to the air 
inflow connections of the containers and 



PATENTS ACT 1949 

SPECIFICATION NO 1400685 

The following amendments were allowed under Section 29 on 13 June 1978 

Pace 1 delete lines 37 to 39 insert It has been proposed to substitute for the scaffolding a support 
cohimn which supports an air cooler, a blower and vertically extending inflow and return an ducts 
which have the connections for the refrigerated containers. The invention aims at providing an 
improved refrigerating device 

Page 1, line 65, Page 3, line 85, delete and first occurrence 

Page 1 line 66, Page 3, line 86, after walkways insert , an operating station situated on one of title 
Xlys, and the supply lines and cables for services and instrumentation therefor passing along 
said column 

Page 2, line 129, delete It is advantageous for all insert All 

Page 3, line 1 , delete to be insert are 

Page 3, delete lines 88 to 92 

Page 3, for claims 3 to 9 read 2 to 8 

Page 3, line 94 delete or 2 

Page 3, lines 98 and 99, delete 1 , 2 or 3 insert 1 or 2, 
Page 4, for claims 10 and 1 1 read 9 and 10 



THE PATENT OFFICE 
12 July 1978 



Bas 49214/4 



PATENT SPECIFICATION 



< n > 1 400 685 



oo 
v© 

o 



(21)Application No. 11988/73 (22) Filed 13 March 1973 
(31) Convention Application No. 

2 212 638 (32) Filed 16 March 1972 in 

(33) Germany (DT) 

(44) Complete Specification published 23 July 1975 

(51) INT. CL. 2 F25D 17/08 

(52) Index at acceptance 

F4H 10 IB 1G 



(54) IMPROVEMENTS IN AND RELATING TO 
REFRIGERATING DEVICE FOR REFRIGERATED 
CONTAINERS STACKED ONE ABOVE THE 
OTHER 




(71) We, Grunzweig 4- Hartmann 
und Glasfaser A.G., of Burgermeister- 
Grunzweig-Strasse, Ludwigshafen am 
Rhein, Germany, a Joint-Stock Company 
5 organised under the laws of Germany, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
10 by the following statement: — 

This invention relates to a refrigerating 
device for refrigerated containers which are 
stacked one above the other and which 
have connections for air inflow and return. 

Refrigerated containers not provided with 
their own refrigerating air supply must be 
supplied with cold air, in order to re- 
frigerate any perishable goods contained in 
them. It should be possible to supply cold 
air at a storage site, a so-called container 
terminal, and also, on board a ship., in the 
cargo hold of the ship during transport 

Cold air connections for refrigerated con- 
tainers are known. For this purpose air 
pipes are provided, in which cold air is 
conducted from an air cooler to the con- 
tainers. Scaffolding must be erected in 
order to permit access to the various 
storeys of containers stacked one above the 
other. The scaffolding carries the con- 
nection couplings and takes the coupling 
pressure. Each individual coupling must be 
aligned and installed in accordance with 
the container supports. Air ducting of this 
J* kind is also usually installed in the cargo 
holds of a ship. 

The invention aims at obviating the 
complicated construction of known air duc- 
Atx ? nd at Providing a refrigerating device 
40 which can be used wherever refrigerated 
containers stacked one above tine other and 
containing perishable goods are to be 
stored and transported. 

Accordingly, the present invention con- 
45 sists m a r efrigerating device for re- 
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frigerated containers to be stacked one 
above the other and provided with con- 
nections for refrigeration air inflow and re- 
turn, comprising a supporting column con- 
structed as a self-supporting unit, an air- 50 
cooler, a centrifugal blower and a suction 
chamber mounted on said column, said 
suction chamber being connected to two 
longitudinally extending air ducts which 
have connections leading to the exterior of 55 
said ducts and of which one is constructed 
to conduct air from the suction chamber 
by way of the centrifugal blower to the air 
inflow connections of the containers and 
the other is constructed to conduct the re- 60 
turn air from the return air connections of 
the containers througjh the air cooler, walk- 
ways carried by said column and spaced 
apart at distances corresponding to the 
container heights, and ascent and descent 65 
means between said walkways. 

The supporting column is fully capable 
o£ fjuntcioning as a self-contained unit after 
the individual supply pipes and cables 
such as electricity cables, air pipes, and re- 70 
frigerant pipes, have been connected. The 
supporting column is a self-supporting 
structure which is preferably erected on an 
adjustable foundation and fastened to a 
wall. This compact composite construction 75 
serves at the same time as carrier for all 
necessary fittings and for inflow and return 
air pipes, compressed air pipes, ther- 
mometer cables, and lighting systems. 

The supporting column may be provided 80 
with individual walkways which are neces- 
sary to permit access to the connection 
couplings in a number of stages. 

Between the detachable couplings and 
the vertical air ducts there are ad- 85 
vantageously provided transition elements 
in which shut-off valves are disposed, 
which are at the same time used as 
throttle valves for regulating the air flow. 
Furthermore, connections for temperature 90 
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sensors and for operating the couplings are 
conveniently provided in the transition 
element. In a partition between the air in- 
flow and return ducts, valves are prefer- 
5 ably installed at the top and bottom ends 
thereof. The air inflow and return ducts 
may be short-circuited by these valves. By 
short-circuiting it is possible firstly to pre- 
cool the entire supporting column, and 

10 secondly the internal insulation can at any 
time be dehydrated. Furthermore, the cir- 
culating air can be regulated, since the 
openings serve as a. by-pass. 

Connections for fresh air renewal and 

15 used air discharge, which, may iDe provided 
with a shut-off valve, are advantageously 
provided on the supporting column. The 
air cooler may be arranged at the side of 
the air inflow and return duct. It is thereby 

20 ensured that condensation water from the 
air cooler will not pass into the air ducts. 
Below the air cooler may be located a con- 
densation trough which conducts the con- 
densation water to the outside through a 

25 pipe connection. 

The various centres of the air inflow and 
return openings in the supporting column 
register exactly with the openings of the 
containers stacked one above the other. 

30 Consequently only the foundation for the 
supporting column has to be adjusted to 
the support of the lowermost container. 

It is not necessary to build separate 
scaffolding for the connection couplings, 

35 since the couplings are held by the sup- 
porting column. On the erection of the 
supporting columns all the gratings are in- 
stalled, together with the necessary ascent 
and descent means. 

40 In order to prevent torsional forces, 
which are produced, for example in the in- 
dividual bulkheads when at sea, from 
being transmitted into the supporting 
column, the latter may be provided with 

45 side supports which permit elastic con- 
nection to\the ship, for example to a bulk- 

- head. 

In order that the invention may be more 
readily understood, reference* is made to 
50 the accompanying drawings which illustrate 
diagrammatically and by way of example 
one embodiment thereof, and in which: — 

Fig. 1 is art elevation of a supporting 
column for four refrigerated containers 
55 stacked one above the other, 

Fig. 2 is a side view of Fig. 1, 
Fig. 3 is a cross-section on the line HI- 
HI of Fig. 1, 
Fig. 4 is a cross-section on the line IV- 
*0 IV of Fig. 1, 

Fig. 5 is an enlarged cross-sectional view 
through the supporting column only, on 
the line V-V of Fig. 1, 
Fig. 6 is a similar cross-sectional view on 
65 the line VI-VI of Fig. 1, 



Fig. 7 is a, cross-section on the line VII- 

VII of Fig. 3, turned through 90°, 

Fig. 8 is a cross-section on the line VIII- 

VIII of Fig. 3, turned through 90 °, 

Fig. 9 illustrates the stacking of re- 70 
frigerated containers at a crane track, with 
the supporting column only, the grating 
and connecting pipes and cables having 
been omitted, 

Fig. 10 is a plan view of the stacking of 75 
refrigerated ontainers around a revolving 
tower crane, and 

Fig. 11 is a cross-section through the 
supporting column in the zone of a con- 
necting valve. go 

Referring to the drawings, a supporting 
column 1 consists of an elongated com- 
ponent (Fig. 1 and 2) having an air inflow 
duct 2 (Fig. 3) and an air return duct 3, 
both of which are provided with internal 85 
insulation 4. Connection pipes 5 and 6 re- 
spectively lead from the ducts 2 and 3 to 
the outside for the connection of re- 
frigerated containers 7 (Fig. 9), which are 
provided with detachable couplings 20, the 90 
latter being capable of remote operation 
The individual connection pipes 5 and 6 on 
the supporting column 1 register with the 
connection couplings 20 of the refrigerated 
containers 7 stacked one on the other. The 95 
air inflow and return connection pipes 5 * 
and 6 are located substantially centrally of " 
the supporting column 1, as shown; in, Figs. - 
5 and 6. 

The supporting column 1 has an air 100 
cooler 8, a centrifugal blower 9, and a suc- 
tion chamber 10, tfoese components being" 
disposed in a casing 27, Atmospheric air : 
can be supplied to the system through a 
connection 21 and the system vented 105 
through a connection 22 when required. 

The return air from the containers is 
conducted out of the air return duct 3 in 
t?he direction of the arrow 23 (Fig. 7) by 
way of an opening 24 in the wall of the no 
duct 3 and through the air cooler 8. After 
passing through the air cooler 8 the cooled 
flow air then passes at the top over the 
cooler in the direction of the arrow 25 into 
the suction chamber 10 (Fig. 8), thereupon 115 
being drawn in by the centrifugal blower 9 
through an opening 26 in the wall of the 
duct 2 and delivered into the duct 2. The 
centrifugal blower 9 uses the air flow duct 
2 as its casing and ft driven by means of a 120 
motor 28 and an intermediate gearing 29. 

The supporting column 1 has walkways 
11 whiclh are provided with railings 34 and 
are spaced apart to correspond to the con- 
tainer heights, so that appropriate measur- 125 
ing instruments and container connections 
can be serviced. The walkways 11 are 
provided with ascent and descent means 
12. It is advantageous for all supply lines 
and cables 13 for the necessary services 130 
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and instrumentation to be taken to an 
operating station on one of the walkways 
11. The» connection pipes 5 and 6 have 
connections 14 for temperature sensors. 
5 The walkway 11 is widened in the zone of 
the air cooler 8 and suction chamber 10. 
Each supporting column has an adjust- 
able base 15, wihich must be adjusted to 
the support of the lowermost container 7 

10 of a stack of containers. After this adjust- 
ment the individual centres of the air flow 
and return openings in the supporting 
column 1 are in register with the openings 
in the stacked containers 7. 

15 The supporting column 1 has lateral 
elastic supports 33, to prevent vibrations 
from being transmitted from a stacking 
wall to the supporting columns 1. In the 
case of a ship the supports 33 also prevent 

20 torsional forces, sudh as occur when at sea, 
from being transmitted through a bulkhead 
or the like to the supporting column 1 
fastened on ai bulkhead of the ship. 

The air cooler 8 is located at the side of 

25 the air flow and return ducts 2 and 3 in 
the casing 27, and at the side of the sup- 
porting column 1. Below the air cooler 8 is 
provided a condensation trough 16, which 
prevents condensation water from passing 

30 into the air ducts, 2 and 3. 

It is advantageous for the connection 
pipes 5 and 6 on tine supporting column 1 
to have shut-off and throttle valves 31 
(Fig. 5 and 6). 

35 Provision is made for valves 30 to be 
'installed, at the top and bottom ends of 
the ducts 2 and 3, in a partition 17 be- 
tween the air inflow and air return ducts 2 
and 3, whereby the two air ducts 2 and 3 

40 can be interconnected (Pig. 11). It is then 
possible to precool the entire supporting 
column 1, to dehydrate the internal in- 
sulation, and to regulate the circulating air. 
Figure 9 shows a crane track 32 on 

45 which a crane 18 is adapted to travel. The 
crane 18 is intended for stacking the con- 
tainers 7. Individual supporting columns 1, 
which supply the stacks of containers 7 
with cold air, are disposed against the wall 

50 of the crane track 32. 

Figure 10 shows a plan view of an 
arrangement of container stacks 7 around a 
central support 19, which may be in the 
form of a revolving tower crane for stack- 

55 ing the containers. 

A large number of containers 7 can be 
disposed on a relatively small ground area, 
and then stand in stacks of up to 6 con- 
tainers. Stacking sites of this kind are used 

♦60 for example for precooling and further 
cooling of containers wihich are to be trans- 
ported by ship. 

WHAT WE CLAIM IS: — 
*65 1. A refrigerating device for refrigerated 



containers to be stacked one above the 
other and provided with connections for re- 
frigeration air inflow and return, com- 
prising a supporting column constructed as 
a self-supporting unit, an air cooler, a cen- 70 
trifugal blower and a suction chamber 
mounted on said column, said suction 
chamber being connected to two longi- 
tudinally extending air ducts which have 
connections leading to the exterior of said 75 
ducts and of which one is constructed to 
conduct air from the suction chamber by 
way of the centrifugal blower to the air in- 
flow connections of the containers and the 
other is constructed to conduct the return 80 
air from the return air connections of the 
containers through the air cooler, walkways 
carried by said column and spaced apart 
at distances corresponding to the container 
heights, and ascent and descent means be- 85 
tween said walkways. 

2. A device as claimed in claim 1, 
wherein an operating station is situated, on 
one of the walkways and the supply lines 90 
and cables for services and instrumentation 
therefor pass along said column. 

3. A device as claimed in claim 1 or 2, 
wherein the supporting column has an 95 
adjustable base. 

4. A device as claimed in claim 1, 2 or 
3, wherein the supporting column has 
elastic lateral supports. j qq 

5. A device as claimed in any one of 
the preceding claims, wherein the air cooler 
is arranged at the side of the supporting 
column and at the side of the air inflow 105 
and return ducts, and wherein a con- 
densation trough having an outlet is dis- 
posed beneath it 

6. A device as claimed in any one of no 
the preceding claims! wherein the air inflow 
duct is constructed in the zone of the cen- 
trifugal blower as a casing for the latter. 

7. A device as claimed in any one of xi5 
the preceding claims, wherein the air in- 
flow connections and the air return con- 
nections on the supporting column have 
shut-off or throttle valves. 

8. A device as claimed in any one of 
the preceding claims wherein the air inflow 
and return connections on the column have 
connections for temperature sensors. 

125 

9. A device as claimed in any one of 
the preceding claims, wherein connecting 
valves are disposed between the air inflow 
duct and the air return duct, at the top 
and bottom ends thereof in a partition 130 



1 400 685 



separating the two ducts. 

} 10. A device as claimed in any one of 
the preceding claims, wherein the air in- 
flow and air return ducts are provided with 
internal insulation. 



11. A 
frigerated 



refrigerating 
containers, 



device for 
substantially 



re- 
as 



(herein described with reference to and as 10 
shown in the accompanying drawings. 

VENNER, SHIPLEY & CO.. 
Chartered Patent Agents, 
Rugby Chambers, 
2 Rugby Street, 
London, W.C.1. 
Agents for the Applicants. 
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